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(54) ELECTRIC DISCHARGE MACHINE 

(57)Abstract: 

PURPOSE: To insert automatically further surely a fine 
hole machining electrode to an electrode guide device, 
so that the fine hole machining electrode can be 
automatically replaced. 

CONSTITUTION: After a fine hole machining electrode- 
is automatically replaced, a base part of the fine hole 
machining electrode 17 is loosely interposed by a guide 
block 29 provided in an end part of a guide 27, and the 
guide block 29 is lowered down in a direction in parallel 
to a Z axis direction so as to squeeze the fine hole 
machining electrode 17, to position align the fine hole - 
machining electrode 17 and a fine hole of a support 
guide 23, to lower down a main shaft 13, to insert the 
fine hole machining electrode 17 to the fine hole of the 
support guide 23, thereafter to make the guide block 29 take refuge outside a machining 
region of a workpiece 6. 
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Disclaimer: 

This English translation is produced by machine translation and may contain errors. The JPOrthe NCIPI, and those who 
drafted this document in the original language are not responsible for the result of the translation. 

Notes: 

1. Untranslatable words are replaced with asterisks (****). 

2. Texts in the figures are not translated and shown as it is. 

Translated: 03:52:03 JST 09/26/2006 

Dictionary: Last updated 08/25/2006 / Priority: 1. Electronic engineering / 2. Chemistry / 3. Mathematics/Physics 



CLAIMS 
[Claim(s)] 

[Claim 1] In the electrical discharge machine which processes a small hole into a work 
between the electrode for small hole processing and work which were held on the head while 
giving relative sending of Z axial direction to said electrode for small hole processing The 
electrode guide equipment supported [ which supports and guides said electrode for small hole 
processing ] when it has the small hole which approaches with said work, is arranged and 
supports said electrode for small hole processing and said electrode for small hole processing 
carries out relative displacement of Z axial direction between said works, The electrical 
discharge machine characterized by providing the electrode guide supported [ which supports 
and guides said electrode for small hole processing ] so that the tip part of said electrode for 
small hole processing may be inserted in the small hole of said electrode guide equipment 
when inserting said electrode for small hole processing in the small hole of said electrode 
guide equipment. 

[Claim 2] The 1st transportation device established in the direction where said electrode guide 
is parallel to Z axial direction movable, The 2nd transportation device movable in the direction 
which is established in said 1st transportation device and intersects perpendicularly with Z 
axial direction, It is prepared in said 2nd transportation device, and consists of a clip means 
containing the clip member which sandwiches said electrode for small hole processing loosely. 
Said clip means moves in the direction which intersects perpendicularly with Z axial direction 
by said 2nd transportation device at the time of insertion to the small hole of said electrode 
guide equipment of said electrode for small hole processing. By said clip member, it is 
positioned in the base of said electrode for small hole processing, insert said electrode for 
small hole processing loosely, and between said head and said electrode guide equipment 
The electrical discharge machine according to claim 1 constituted so that it might move in the 
direction parallel to Z axial direction by said 1st transportation device and position doubling of 
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the tip part of said electrode for small hole processing might be carried out to the small hole 
part of said electrode guide equipment. 

[Claim 3] Said electrode guide equipment is an electrical discharge machine according to claim 
1 or 2 which has an attitude means to carry out attitude migration of the electrode guide 
equipment concerned between the insertion point of said electrode for small hole processing, 
and the evacuation position outside the processing field of a work. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the electrical discharge machine which 
processes a small hole into a work with the electrode for small hole processing. 
[0002] 

[Description of the Prior Art] Generally, the electrode for small hole processing used for small 
hole processing has intense consumption, and, therefore, performs small hole processing 
using the long electrode for small hole processing. When the electrode for small hole 
processing with which the head was equipped is long Since a fault, like friction with an 
electrode guide etc. influences, and an electrode bends, affect electrical discharge machining, 
and floor to floor time becomes long arises Guide the middle of the maximum span of the 
electrode for small hole processing by an intermediate electrode guidance nozzle, align with 
the rise and fall of the electrode for small hole processing which equipped the head with this, 
and it is made to move. The electrical discharge machining equipment (the Showa 60(1985) 
patent application public presentation No. 108234 gazette) kept bending of an electrode from 
producing during processing even if it used the long electrode for small hole processing is 
proposed. Interference with an electrode magazine occurs and realization of electrode 
automatic exchange is difficult for the above-mentioned equipment in order to always guide the 
electrode for small hole processing by an intermediate electrode guidance nozzle between a 
head and a work. Moreover, the above-mentioned technology has the base a view of a small 
hole electrical discharge machining special-purpose machine, and cannot hear about any 
technical thought of removing an electrode guide part and an electrode guidance nozzle part. 
However, in the same work, if it thinks enough and carries out by the ability of a machine with 
such the same processing also not performing a working pattern called small hole processing 
<=> die-sinking electric discharge machining with the above-mentioned equipment, two sets of 
a small hole processing electrical discharge machine and a die-sinking electric discharge 
machine are needed, and processing efficiency is bad. 
[0003] 

[Problem to be solved by the invention] In view of an above-mentioned problem, automatic 
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exchange of the electrode for small hole processing is possible for this invention, and it aims at 
offering the electrical discharge machine which can perform both small hole processing and 
the usual die-sinking electric discharge machining by the same machine. 
[0004] 

[Means for solving problem] In order to attain the above-mentioned purpose, this invention 
possesses each constituent elements as stated below. 

(1) In the electrical discharge machine which processes a small hole into a work between the 
electrode for small hole processing and work which were held on the head while giving relative 
sending of Z axial direction to said electrode for small hole processing The electrode guide 
equipment supported [ which supports and guides said electrode for small hole processing ] 
when it has the small hole which approaches with said work, is arranged and supports said 
electrode for small hole processing and said electrode for small hole processing carries out 
relative displacement of Z axial direction between said works, The electrical discharge 
machine characterized by providing the electrode guide which guides and supports said 
electrode for small hole processing so that the tip part of said electrode for small hole 
processing may be inserted in the small hole of said electrode guide equipment when inserting 
said electrode for small hole processing in the small hole of said electrode guide equipment. 
[0005] (2) The 1st transportation device established in the direction where said electrode guide 
is parallel to Z axial direction movable, The 2nd transportation device movable in the direction 
which is established in said 1st transportation device and intersects perpendicularly with Z 
axial direction, It is prepared in said 2nd transportation device, and consists of a clip means 
containing the clip member which sandwiches said electrode for small hole processing loosely. 
Said clip means moves in the direction which intersects perpendicularly with Z axial direction 
by said 2nd transportation device at the time of insertion to the small hole of said electrode 
guide equipment of said electrode for small hole processing. By said clip member, it is 
positioned in the base of said electrode for small hole processing, insert said electrode for 
small hole processing loosely, and between said head and said electrode guide equipment 
The electrical discharge machine given in ****** (1) clause constituted so that it might move in 
the direction parallel to Z axial direction by said 1st transportation device and position doubling 
of the tip part of said electrode for small hole processing might be carried out to the small hole 
part of said electrode guide equipment. 

(3) said - an electrode - a guide - equipment - being concerned - an electrode - a guide - 
equipment -- said - a small hole -- processing - ** -- an electrode -- an insertion point - a 
work - processing - a field - outside - evacuation - a position - between - an attitude -- 
migration - carrying out - making - an attitude - a means ~ having - becoming - ****** - (~ 
one --) - a clause -- or - ** - (-- two -) - a clause - a description - an electrical discharge 
machine . 
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[0006] 

[Function] When exchanging the electrode for small hole processing automatically, go up to Z 
axial direction, and it is made to move also to the X-axis and Y axial direction, and an electrode 
automatic exchange position is made to suspend (1) principal axis, as shown in the flow chart 
of drawing 5 . Simultaneously, working liquid is discharged from a work tank and a work tank 
frame is dropped. 

(2) Remove the used electrode for small hole processing from a principal axis, and equip a 
principal axis with the new electrode for small hole processing. 

(3) Go up an electrode guide to Z axial direction, make it move forward in the direction which 
was established in the end and which inserts and intersects a means perpendicularly with Z 
axial direction, and face across the base of the electrode for small hole processing loosely. 

(4) Guide descending an electrode guide in the direction parallel to Z axial direction, and 
drawing the electrode for small hole processing through loosely faced across the base of the 
electrode for small hole processing, and carry out position doubling to the small hole and the 
same mind which prepared the tip part in electrode guide equipment. 

(3) Descend a principal axis in the direction parallel to Z axial direction, and insert and support 
the tip part of the electrode for small hole processing to the small hole established in electrode 
guide equipment. 

(4) Open the clip means of an electrode guide wide, move in the direction which intersects 
perpendicularly with Z axial direction, and make it evacuate out of the processing field of a 
work so that it may not collide with the principal-axis head. 

(5) The preparation which performs the usual die-sinking electric discharge machining is 
further completed by evacuating electrode guide equipment out of the processing field of a 
work. 

[0007] 

[Working example] Although the example of this invention electrical discharge machine is 
explained over Drawings below Within the limits of the technical level in the industry at the time 
of [ of this invention ] application, without showing an exceptional Reason, since various 
modification is possible, below, only based on the composition of the example of a description, 
each part material which constitutes this example must not limit the summary of this invention, 
and must not interpret it. 

[0008] Drawing 1 is the important section front view of this invention electrical discharge 
machine, and drawing 2 is the side view of drawing 1 . A table 1 is surrounded by the work 
tank 5 which slides and goes up and down on both sides of a seal 3, and the work 6 is being 
fixed to the upper surface. Moreover, the table 1 is formed on the bed which is not illustrated 
with the movable column 7 to X axial direction, and the principal-axis head 1 1 is formed in Y 
axial direction all over movable rhm along with the Y-axis guidance rail at the column 7. A 
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principal axis 13 is formed in Z axial direction pivotable around movable and the main axis of Z 
axial direction to the principal-axis head 11. t he electrode holder 19 which has the electrode 17 
for small hole processing which the zipper 15 was attached to the principal-axis 13 lower part 
through the insulating plate 14, and was held by the collet chuck 16 -- pull -- it is grasping to 
this heart through a stud 21 . 

[0009] [ the support guide 23 which approaches with a work 6, is prepared and shows the tip 
part of the electrode 17 for small hole processing to a small hole ] It is movable in a direction 
parallel to Z axial direction in the support guide 23 by the driving means which is guided by the 
support guide guide apparatus 25 attached to the principal-axis head 1 1 side, and is not 
illustrating the base. Moreover, the small hole to which it shows the electrode 17 for small hole 
processing is established in the support guide 23, and the normal position value is arranged on 
Z axis, i.e., the main axis of the electrode 17 for small hole processing, which passes along the 
main axis of a principal axis 13. The position of Z axial direction to the work 6 of the support 
guide 23 is determined by the thickness of a work 6. The induction guide 27 is formed in the 
direction which intersects perpendicularly with Z axial direction to the induction guide 27 
possible [ sliding ], and between the collet chuck 16 and the support guide 23 holding the 
electrode 17 for small hole processing, the guiding block 29 prepared in the end grasps the 
electrode 17 for small hole processing, and opens it. In addition, except when guiding the 
electrode 17 for small hole processing to the small hole of the support guide 23, the guiding 
block 29 moved in the direction which intersects perpendicularly with Z axial direction, and has 
evacuated outside the processing field of a work 6. Moreover, the induction guide 27 is 
movable in a direction parallel to Z axial direction by the driving means which is guided by the 
induction guide guide apparatus 31 attached to the front of a column 9, and is not illustrating 
the base. 

[0010] All over column 7, a secret passage 33 is established in the central part, and electrode 
replacement equipment is arranged at the space part, the electrode holder 19 holding the used 
electrode 17 for small hole processing removed from the zipper 15 of the principal axis 13 in 
the electrode replacement position - pull - [ a stud 21 / the electrode magazine 34 of 
electrode replacement equipment ] at the time of ** being stored, and being transported until 
the electrode holder 19 which held the new electrode 17 for small hole processing instead is in 
agreement with the main axis of the zipper 15 of a principal axis 13 - pull - as a stud 21 is 
drawn, it adheres to a zipper 15. In addition, drawing 1 and 2 show the state where it was 
made to descend in the direction parallel to Z axial direction, and the tip part of the electrode 
17 for small hole processing was able to receive the principal axis 13 in the small hole of the 
support guide 23 a little, after electrode replacement. The tip part of the electrode 17 for small 
hole processing can receive this example electrical discharge machining equipment by the 
small hole of the support guide 23 during operation, while a principal axis 13 rotates around 
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the main axis of the Z-axis, it gives relative sending to Z axial direction, and it performs small 
hole processing to a work 6. 

[001 1] Drawing 3 is the enlarged plan view of a guiding block. The guiding block 29 consists of 
a fixed arm 36 which has notch **** 35, and a movable block 39 equipped with notch **** 37 
which counters and moves to this. The movable block 39 is energized by the air cylinder 40, 
moves along with a bearing shaft 43, between notch **** 35 and 37, pinches the electrode 17 
for small hole processing loosely, and opens it. In addition, when the movable block 39 
approaches the fixed arm 36 in the opening between notch **** 35 and 37, The electrode 17 
for small hole processing considers it as the grade which can slide on a longitudinal axial 
direction, at the time of opening of the fixed arm 36, it can pass along the crevice between the 
fixed arm 36 and the movable block 39, and the electrode 17 for small hole processing can go 
between the exterior, notch **** 35, and 37 in and out. 

[0012] Drawing 4 shows a series of operation of the electrode guide in automatic exchange 
operation of the electrode 17 for small hole processing, and electrode guide equipment. 
Drawing 4 (a) drops work tank 5 frame, raises a principal axis 13 to Z axial direction, and 
moves to an electrode replacement position. The induction guide 27 is raised in the direction 
parallel to Z axial direction after automatic exchange of the electrode 17 for small hole 
processing. The place which advanced the guiding block 29 prepared in the end of the 
induction guide 27 in the base of the electrode 17 for small hole processing in the direction 
which intersects perpendicularly with Z axial direction is shown. After opening the fixed arm 36 
of the guiding block 29 wide and making the electrode 17 for small hole processing advance 
between notch **** 35 and 37 through the crevice between the fixed arm 36 and an operation 
block at this time, The movable block 39 is moved along with a bearing shaft 43 by 
energization of an air cylinder 40, and notch **** 35 and the process which sandwiches the 
electrode 17 for small hole processing loosely among 37 are shown. In addition, the support 
guide 23 is not moved until the position of the Z axial direction is determined and the support 
guide 23 is exchanged in a work 6 with the thickness of the work 6 attached on the table 1 . 
Drawing 4 (b) shows the process which carries out position doubling of the tip part to the 
position which goes to the small hole of the downward support guide 23, drawing [ where the 
electrode 17 for small hole processing is inserted, drop the induction guide 27 to Z axial 
direction, and ] the electrode 17 for small hole processing through by notch **** 35 of the 
guiding block 29, and 37. Drawing 4 (c) drops a principal axis 13, the process which inserts the 
tip part of the electrode 17 for small hole processing in the small hole of the support guide 23 is 
shown, and the tip part of the electrode 17 for small hole processing is guided by notch **** 35 
of the guiding block 29, and 37, and is easily inserted in the small hole of the support guide 23. 
Drawing 4 (d) shows the process which evacuates the guiding block 29 out of the processing 
field of a work 6 while it moves in the direction in which the electrode 17 for small hole 
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processing is intersected perpendicularly with the insertion back, and it intersects the guiding 
block 29 perpendicularly with Z axial direction to the support block 23 and opens the electrode 
17 for small hole processing from the guiding block 29. Drawing 5 shows the flow chart of 
automatic exchange operation of the electrode 17 for small hole processing, and the details 
Moreover, [Function] It is ending with explanation in ****. The explanation with a description of 
drawing 4 (a), (b), (c), and (d) and the flow chart of drawing 5 is omitted, it corresponds, and 
each process in a flow chart is illustrated by drawing 4 . 

[0013] Drawing 6 is the front view showing the state where the electrode guide equipment and 
the electrode guide in this example electrical discharge machine were evacuated out of the 
processing field of a work. In addition, although the induction guide guide apparatus 31 is 
formed in the left-hand side of the column 7, there are no electrical discharge machine and 
change which explained the composition and an effect by drawing 1 and 2 in drawing 6 . 
Moreover, although the guiding block 29 in an electrode guide, and abbreviation and the equal 
support block 41 are prepared in the end of the support guide 23, the composition and an 
effect abbreviation and are the same as that of operation of the guiding block 29 in an 
electrode guide. The support block 41 prepared in the end of the support guide 23 is moved in 
the direction which intersects perpendicularly with Z axial direction from the insertion point of 
the electrode 17 for small hole processing, and the whole support guide 23 is raised to Z axial 
direction, and electrode means for supporting are evacuated out of the processing field of a 
work 6. Moreover, the guiding block 29 has evacuated out of the processing field of a work 6, 
except when inserting the electrode 1 7 for small hole processing in the support block 41 , and it 
can secure the processing field which performs the usual die-sinking electric discharge 
machining. Furthermore, if the die sinking electrode 45 is held to an electrode holder 19 
instead of drawing 1 and the electrode 17 for small hole processing in 2 and it stores at the 
electrode magazine 34, electrode automatic exchange will also be attained. 
[0014] 

[Effect of the Invention] [ this invention ] since this invention is equipped with composition as 
stated above, and an operation (1) Guide the electrode for small hole processing with clip 
cover printing loosely with an electrode guide after automatic exchange of the electrode for 
small hole processing, and carry out the tip part of the electrode for small hole processing for 
the ability inserting automatically and certainly to the small hole of electrode guide equipment. 
Furthermore, since interference with an electrode guide does not occur, automatic exchange of 
the electrode for small hole processing is attained. 

(2) Since evacuation of electrode guide equipment was automatically enabled if needed from 
the insertion point of the electrode for small hole processing, in addition to small hole 
processing, the same machine can also perform the usual die-sinking electric discharge 
machining. The said exceptional operation which is not conventionally expectable in a well- 
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known electrical discharge machine, and an effect can be done so. 

[Translation done.] 
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